The spectral background problem of portable fiber Raman instruments and a solution for the on-site detection of extremely weak signals.
High sensitivity and low spectral background of the Raman instruments are essential for the analysis of weak Raman-active samples. The design of the present portable fiber Raman probes leads to an interferential background that limits the application of the portable Raman technique in many situations. In this work, the spectral backgrounds of commercial probes with different optical configurations were analyzed, and the results indicated the backgrounds arose from the objective lenses and the dichroic filters. A universal solution was proposed, and a flat and clean background was achieved by utilizing the longpass optical configuration and an off-axis parabolic mirror. Combined with a high-throughput spectrometer with a research-grade CCD, this portable Raman equipment was successfully applied to identify the corrosion products on the surface of uranium (with extremely weak Raman signals). The developed portable Raman instrument with high sensitivity and low background is anticipated to be very useful for the on-site Raman detection of weak signals.